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57 ABSTRACT

A device 1n a motor vehicle, with which signals which are
ogenerated by a sensor and represent a physical magnitude
are transmitted on signal lines. The device includes a voltage
divider which 1s composed of the sensor and at least two
impedances which are connected each at one end of the
sensor. The signals generated by the sensor are guided, via
signal lines connected at 1ts terminals, to a differentiator, by
which the usable signal 1s obtained, and interference signals
coupled onto the signal lines are eliminated. Alternatively,
the device can also be used for transmission on a signal line
pair of any desired potential difference present at an 1imped-
ance.

16 Claims, 5 Drawing Sheets
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DEVICE IN A MOTOR VEHICLE FOR
TRANSMITTING SIGNALS GENERATED BY
MEANS OF A SENSOR

BACKGROUND OF THE INFORMAITION

A large number of regulation and control systems are used
today 1n automotive engineering. With many of these
systems, 1t 1s necessary to sense various physical magnitudes
by means of a sensor system, and convey them to the
corresponding control device. An example that may be
mentioned here 1s sensing of the o1l temperature 1 the
transmission, 1n the context of the transmission control
system.

FIG. § shows a prior art circuit arrangement for a trans-
mission control system 1n which the signal generated by the
temperature sensor, which 1n this case represents the tem-
perature of the o1l in the transmission, 1s transmitted by
means of two signal lines to the control device. To this end,
there is mounted in the transmission (107) a sensor means
(201) which is connected, via a first signal line (301a) and
a second signal line (301b), to an input circuit (202')

contained in a control device (306). Signal UTol’ generated
by the sensor means 1s transmitted by means of the first
signal line. The sensor means i1s connected to the ground
A/D-GND of the control device via the second signal line.
The input circuit consists of a component (RV1) which is
used as a protective resistor, and of a filter which 1s made up
of components RF1 and CF. The mput circuit 1s connected
via a first signal line (3054) and a second signal line (305b)

to a microcontroller (204"). Signal UTol* is transmitted to
the microcontroller by means of the first signal line. The
second signal line connects the microcontroller to ground

A/D-GND.

Since the transmission and the control device are arranged
physically apart from one another 1n the vehicle, the signal
lines must be routed outside the control device. As a result,
interference signals can 1n some circumstances be coupled
onto the two signal lines.

An arrangement for blanking out interference signals on
signal lines 1s described 1n German Patent No. 42 22 475. In
a first exemplifying embodiment, an arrangement 1s pre-
sented that can be used 1n the transmission of analog signals.
In this context, the original signal 1s transmitted on a first
signal line, and the time derivative of the original signal 1s
transmitted on a second signal line. At the receiving end, the
derived signal transmitted on the second signal line 1is
integrated by means of an integrator. An analog AND
instruction 1s applied to this integration signal and to the
original signal transmitted on the first signal line. The
interference signals coupled onto the transmission link are
thereby eliminated. In a second exemplifying embodiment,
an arrangement 1s presented which can be used in the
transmission of digital signals. To this end, the original
signal 1s transmitted on a first signal line, and the mverted
original signal 1s transmitted on a second signal line. At the
receiving end, the two signals are each digitized by means
of a digitizing stage. The coupled-in interference 1s thus also
present 1n digitized form. The digitized signal of the inverted
original signal transmitted on the second signal line 1is
inverted again at the receiving end. A logical AND 1nstruc-
fion 1s applied to this signal and to the digitized signal of the
original signal transmitted on the first signal line. The
interference signals coupled onto the transmission link are
thereby eliminated.

The arrangements 1n the first and the second exemplifying,
embodiment have the disadvantage that they must use not
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only very precisely operating components, but also compo-
nents that are very well tuned to one another. If this is not
the case, a certain proportion of the interference signal may
still be present 1n the usable signal.

U.S. Pat. No. 3,906,384 describes an arrangement with
which interference signals, which are overlaid on the usable
signal during processing thereof 1n processing components,
are eliminated. In an exemplifying embodiment, an arrange-
ment 1s presented 1n which the usable signal 1s fed on the one
hand unchanged to first processing components, and on the
other hand 1n inverted form to second processing compo-
nents. With the prerequisite that the first and the second
processing components are 1dentical, the same interference
1s then superimposed on the signals present after processing
by the processing components. The signals present after
processing by the processing components are both fed to a
subtracter. The interference caused by the processing com-
ponents 1s thereby eliminated.

This arrangement has, however, the following disadvan-
tages: On the one hand, implementation 1s complex because
of the double processing components required. On the other
hand, the processing components must be very well matched
to one another, since the interference signals can be elimi-
nated only 1f they are generated identically. In addition, the
signal level of the usable signal 1s doubled by this arrange-
ment.

It 1s the object of the present invention to improve the
climination of interference signals coupled onto the signal
lines during the transmission of signals.

SUMMARY OF THE INVENTION

The present advantage of the invention as compared with
the existing art cited initially 1s that the elimination of
interference signals coupled onto the signal lines during the
transmission of sensor signals 1s improved.

Further advantages of the present imnvention are evident
from a comparison of the circuit arrangement according to
the first exemplifying embodiment of the present invention
(FIG. 3) with the arrangement described in German Patent
No. 42 22 475 and with the arrangement described 1n U.S.
Pat. No. 3,906,384. The comparison shows that in order to
implement elimination of the interference signals, fewer
components are required for the circuit arrangement accord-
ing to the mvention than for the arrangements belonging to
the existing art.

A further advantage of the circuit arrangement according
to the invention in the first exemplifying embodiment 1is
evident from the voltage divider, which 1s made up of
component RV1, sensor means 201, and component RV2.
With the use of this voltage divider, signals phil' and phi2’,
which must each be conveyed to an A/D converter for
further processing with a microcontroller, are shifted toward
those voltage or potential values which are advantageous for
the processing being performed by the A/D converter. Since
signals phil' and phi2' are thus no longer located at the edge
of the measurement range of the particular A/D converter,
the conversion of signals phil' and phi2' by the respective
A/D converter 1s more precise, and the signal-to-noise ratio
1s greater. At the same time, because of the use of the voltage
divider and the shift in signals phil' and phi2' associated
therewith, the usable signals can more easily be filtered out
of those signals.

The circuit arrangement according to the present mven-
tion shown 1n FIG. 3 has two further advantages as com-
pared with the circuit arrangement (FIG. 5) belonging to the
existing art.
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On the one hand, the circuit arrangement according to the
present invention offers a diagnostic capability with which
conclusions can be drawn, from the signals transmitted to
the differentiating, means, as to the type of fault that may be
present. For example, if both signals have the same value,
this mdicates a failure of the sensor due to a short circuit. In
addition, mterruption of one of the two signal lines 3014 or
301b can be detected by means of the value of the signals
transmitted to the differentiating means.

On the other hand, if an interrupted signal line (301a or
301b) 1s detected, it is possible on a substitution basis, with
limited measurement reliability, to utilize the signal trans-
mitted on the other, intact signal line for further processing.

A variety of sensor signals may be considered as sensor
signals for which, by means of the circuit arrangement
according to the present invention, elimination of the inter-
ference signals coupled onto the signal lines during trans-
mission can be accomplished. These signals may, for
example, be those generated by wheel rotation speed
sensors, acceleration sensors, yaw rate sensors, steering
angle sensors, pressure sensors, or temperature sensors. In
addition, the circuit arrangement according to the present
invention can be used with respect to any desired control
units.

In addition, the circuit arrangement according to the
present mnvention can be used not only for the elimination of
interference signals coupled onto the signal lines during the
transmission of sensor signals, but also, the circuit arrange-
ment according to the invention, as shown by the second
exemplifying embodiment (FIG. 4), can be used in the
climination of interference signals that are coupled onto
signal lines during the transmission of any potential ditfer-
ence over said lines.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1llustrates a first exemplifying embodiment of the
present mvention.

FIG. 2 1illustrates the first exemplifying embodiment of
the present invention in further detail.

FIG. 3 depicts an exemplary circuit arrangement 1n accor-
dance with the first exemplifying embodiment of the present
invention.

FIG. 4 depicts a second exemplifying embodiment of the
present invention.

FIG. 5 1illustrates a prior art circuit arrangement.

DETAILED DESCRIPTION

The invention will now be described first with reference
to a first exemplifying embodiment, by means of FIGS. 1 to

3.

[lustrated in FIG. 1 1s a vehicle 101 which comprises
front wheels 102 and 103 as well as driven rear wheels 104
and 105. Engine 106 1s provided 1n order to drive rear wheels
104 and 105. This generates drive torque Mmot which 1s
conveyed to transmission 107. Drive torque Mmot 1s con-
verted by means of transmission 107 into torque Mg which
1s applied to differential 110. The two torques Mhl and Mhr,
with which rear wheels 105 and 104 are driven, are made
available by means of differential 110.

Since the measurement of the temperature of the o1l in the
transmission, in the context of the transmission control
system, will be addressed as the first exemplifying embodi-
ment on the basis of which the invention will be described,
further components necessary for the transmission control
system are illustrated 1 FIG. 1.
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Accordingly, FIG. 1 illustrates a mclude control device
108 with which the control system for transmission 107 1s
implemented. Also 1llustrated 1s a mechanism 109 with
which transmission output speed Nab can be sensed. This
transmission output speed Nab 1s conveyed as an 1nput
variable to control device 108, in addition to a load-
dependent variable alpha which characterizes, for example,
the accelerator pedal position and/or the throttle valve angle.

Also conveyed to control device 108 are signals Sol which
describe the temperature of the o1l in the transmission. As
output signals, control device 108 outputs signals AS by
means of which transmission 107 1s controlled. The housing
of transmission 107 i1s connected by means of line A-GND
to ground A-GND of control device 108, thus grounding the
housing of transmission 107.

FIG. 2 depicts in more detail exemplary components 1n
accordance with the first exemplifying embodiment of the
present 1nvention. 107 designates the transmission, which
converts torque Mmot generated by the engine into torque
Mg. Transmission 107 contains a sensor means 201 for
sensing the temperature of the o1l 1n the transmission.

Control device 108 contains, for example, the following
components: 1mput circuit 202, differentiating means 203,
microcontroller 204, output circuit 205, and power supply

filter 206.

The housing of transmission 107 is connected via line 207
to power supply filter 206. The housing of the transmission
1s thus connected to ground A-GND. Components 202, 203,
204, and 2035 of control device 108 are also connected, via
line 208, to power supply filter 206. They are thereby
connected to ground A/D-GND. The power supply filter
ensures that the two grounds A-GND and A/D-GND are

decoupled as completely as possible from one another.

Sensor means 201 for sensing the temperature of the oil
in transmission 107 1s connected via signal lines 209 and 210
to 1nput circuit 202. Signal phil 1s transmitted by means of
signal line 209, and signal phi2 by means of signal line 201,
from sensor means 201 to input circuit 202.

Input circuit 202 forms output signal phil' from input
signal phil. Stmilarly, it forms output signal phi2' from 1nput
signal phi2. The two signals phil' and phi2' are input signals
to differentiating means 203. On the basis of the two 1nput
signals phil' and phi2', differentiating means 203 gencrates

difference signal UTol which is a direct indication of the oil
temperature 1n transmission 107.

Differentiating means 203 can be implemented in various
ways. For example, it can be implemented 1n the form of an
analog subtracting amplifier, to which the analog input
signals phil' and phi2' are conveyed. On the basis of these
two signals, the analog subtracting amplifier forms analog

difference signal UTol. This is conveyed as input signal to
microcontroller 204. In order for microcontroller 204 to be

able to process analog input signal UTol, it must convert it
internally into a corresponding digital signal by means of an
A/D converter.

On the other hand, differentiating means 203 can also
form the difference between input signals phil' and phi2’
digitally. For this purpose, both 1mnput signals phil' and phi2’
must, before processing 1n differentiating means 203, each
be converted into digital signals by means of an A/D
converter.

Using an appropriate subtraction algorithm, differentiat-

ing means 203 forms the digital output signal UTol. This is
forwarded to microcontroller 204 as the input signal. In this
case, A/D conversion of the input signal 1n microcontroller
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204 1s not necessary. The A/D converters necessary for
conversion prior to processing 1n differentiating means 203

can be either A/D converters of microcontroller 204, or
discrete A/D converters.

As a function of the input signals UTol, alpha, and Nab,
microcontroller 204 generates output signals AuC. These are
sent as 1nput signals to output circuit 2085.

Output circuit 205 represents essentially an amplifier
circuit with which mput signals AuC are converted into
activation signals for controlling the transmission. Activa-
fion signals AS are used to activate actuators, located 1n
transmission 107, with which transmission 107 1s influ-
enced.

For a further advantageous configuration of the exempli-
fying embodiment, it 1s possible, in some circumstances, to
amplity signals phil and phi2 and/or phil' and phi2' and/or
UTol, using additional components, before they are respec-
fively processed 1n the corresponding units.

FIG. 3 shows a circuit arrangement according to the
invention which 1s used 1n the context of the transmission
control system to measure the temperature of the o1l 1n the
fransmission, and with which the interference signals
coupled onto the signal lines are eliminated.

For this purpose, a sensor means 201 is inserted in
transmission 107 in order to sense the temperature. This
sensor means 201 can, for example, be a temperature-
dependent resistor RS whose resistance changes as a func-
tion of the o1l temperature. Terminal 201a of sensor means
201 1s connected to terminal 107a attached in insulated
fashion on transmission 107. Terminal 2015 of sensor means
201 1s correspondingly connected to terminal 107b, also
attached 1n 1nsulated fashion on transmission 107. The

housing of transmission 107 i1s connected 1 conductive
fashion to ground A-GND.

It can be particularly advantageous if terminals 2014 and
2015 of sensor means 201 are each connected via capacitors
CE1 and CE2 to the housing of transmission 107. For this
purpose, the one terminal of capacitor CE1 1s connected to
terminal 201a of sensor means 201. The other terminal of
capacitor CE1 1s connected to the housing of transmission
107. In addition, the one terminal of capacitor CE2 1s
connected to terminal 2015 of sensor means 201, and the

other terminal of capacitor CE2 to the housing of transmis-
sion 107.

Since connection of the two terminals 201a and 201b of
sensor means 201, each via one of the two capacitors CE1
and CE2, to the housing of transmission 107, 1s not abso-
lutely necessary 1 terms of converting the i1dea of the
invention 1nto a circuit arrangement according to the
invention, the connections of the two capacitors CE1 and
CE2 to sensor means 201 and to the housing of transmission

107 are indicated 1n FIG. 3 with dashed lines.

In addition, it can further be advantageous i1f the two
capacitors CE1 and CE2 are housed not 1n transmission 107,
but in control device 108, 1n particular 1n mput circuit 202.
The assignment of the terminals of the two capacitors CE1
and CE2 to terminals 201a and 2015 of sensor means 201,
and to ground A-GND, remains unchanged 1n this context.
The connection of sensor means 201 to the two capacitors
CE1 and CE2 must, however, be implemented in this case
via signal lines 3014 and 301b. In addition, the two capaci-
tors CE1 and CE2 must be connected 1n control device 108,
in particular 1n mput circuit 202, to ground A-GND.

Terminal 107a attached on transmission 107 1s connected

via signal line 301a to terminal 2024 of input circuit 202.
Terminal 107b of transmission 107 i1s connected via signal
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line 301b to terminal 2025 of mput circuit 202. By means of
signal line 3014, the signal phil generated by sensor means
201 1s transmitted from sensor means 201, and thus from
transmission 107, to mput circuit 202. Correspondingly, by
means of signal line 301b, the signal phi2 generated by
sensor means 201 1s transmitted to 1nput circuit 202.

Input circuit 202 contains substantially the components
RV1, RV2, CS, and the modules 302 and 303.

Component RV1 1s connected at 1ts one end to terminal
202a. Connected at the other end of component RV1 1s a
supply voltage UV. Component RV2 1s connected at its one
end to terminal 202b. The other end of component RV2 1s
connected to terminal 202d. At the same time, terminal 202d
1s connected 1n conductive fashion to ground A/D-GND.

Input circuit 202 contains the two modules 302 and 303,
drawn with dashed lines. Module 302 1s inserted between

signal lines 301a and 3044 and 3045. Module 303 1s inserted
between signal lines 3015 and 304c¢ and 304b. Since both
modules 302 and 303 are not necessary for converting the
1dea of the mvention 1nto a circuit arrangement according to
the 1nvention, they are depicted in FIG. 3 with dashed lines.

The two modules 302 and 303 represent filters which
function 1dentically with respect to the interference signals.
In the specific exemplifying embodiment, modules 302 and
303 are implemented as low-pass {ilters.

Module 302—the first low-pass filter—consists of a com-
ponent RF1 whose one end 1s connected to terminal 202a4.
The other end of component RF1 1s connected to terminal
202¢. At the same time, this end of component RF1 1s also
connected to one end of capacitor CF1. The other end of
capacitor CF1 1s connected to terminal 202d.

Module 303—the second low-pass filter—consists of
components RF2 and CF2. Component RF2 1s connected at
its one end to terminal 2025 and at its other end to terminal
202¢. Capacitor CF2 1s connected at its one end to terminal
202¢ and at its other end to terminal 202d.

Components RF1 and RF2 are usually selected to be
ohmic resistors. In order for the first and second low-pass
filters to function 1dentically with respect to the interference
signals, the values of the two components RF1 and RF2 are
selected to be 1dentical. Similarly, in this case the two
capacitors CF1 and CF2 have the same capacitance.

Terminal 202c¢ of 1input circuit 202 1s connected via signal
line 304a to terminal 203a of differentiating means 203.
Terminal 202d of mput circuit 202 1s connected via signal
line 304bH to terminal 2035 of differentiating means 203.
Terminal 202¢ of mput circuit 202 1s similarly connected via
signal line 304c¢ to mput 203¢ of differentiating means 203.

By means of signal line 3044, output signal phil' of mnput
circuit 202 1s transmitted to differentiating means 203.
Output signal phi2' of mput circuit 202 1s transmitted via
signal line 304c¢ to differentiating means 203. Differentiating
means 203 1s connected to ground A/D-GND via signal line

304b.

In the exemplitying embodiment, both module 302—the
first low-pass filter—and module 303—the second low-pass
filter—are each implemented by means of a first-order
low-pass. It 1s also possible to utilize higher-order low-
passes. In addition to the low-pass filter shown 1n the

exemplifying embodiment, it 1s of course also possible to
use other filter means.

For the case 1n which the two modules 302 and 303 may
not, because of component tolerances, be of 1dentical design,
it 1s possible, by feeding one and the same signal onto the
two signal lines 301a and 301b, to determine by means of a
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correction circuit upstream from differentiating means 203
the deviation generated 1n this special input signal because
of the different design of the two modules 302 and 303. It
this deviation 1s known, it can be eliminated by means of the
correction means, and the design differences between the
two modules 302 and 303 can be compensated {for.

The filters implemented by means of modules 302 and
303 are not absolutely necessary for converting the 1dea of
the 1nvention into a circuit arrangement according to the
invention. For this reason they can, but do not need to, be
taken 1nto account in the circuit arrangement according to
the 1nvention.

The selection of components RV1 and RV2, which are
impedances, 1s based on the type of sensor means 201. If
sensor means 201 1s a sensor which changes its ohmic
resistance as a function of the physical magnitude being
measured, then ohmic resistors are usually selected as com-
ponents RV1 and RV2. If sensor means 201 1s a sensor which
changes its mnductivity or capacitance as a function of the
physical magnitude being measured, then inductors or
capacitors are usually selected as components RV1 and RV2.

The physical magnitude being measured can be, for
example, a temperature, a pressure, a wheel rotation speed,
or an acceleration.

Instead of the individual component RV1 or individual
component RV2, 1t 1s also possible to use 1n each case a
network, consisting of multiple components, in which par-
allel or series circuits are 1mplemented by the components.

In some circumstances 1t can be advantageous 1f the two
components RV1 and RV2 have the same value. The voltage
divider consisting of component RV1, sensor means 201,
and component RV2 1s thus of symmetrical construction.
This may possibly be advantageous for the processing of the
two signals phil' and phi2' in differentiating means 203.

If, however, it should be advantageous 1n terms of an
arrangement to select an asymmetrical voltage divider, this

can be achieved by suitable selection of components RV1
and RV2.

Utilization of the circuit arrangement according to the
invention, 1n the context of the transmission control system,
in the measurement of the temperature of the o1l 1n the
fransmission represents no limitation on the use of this
circuit arrangement according to the invention. The circuit
arrangement according to the ivention can be used with
respect to any desired sensor. For example, these can be
steering angle sensors, sensors for detecting wheel speed,
yaw rate sensors, acceleration sensors, or pressure Sensors.
The circuit arrangement according to the mmvention can be
used both for passive and for active, €.g. current-generating,
SENSOTS.

Use of the circuit arrangement according to the invention
1s also not limited to use with the transmission control
system. Rather 1t can be used with respect to any desired
control devices. For example, these can be control devices
for the engine control system, control devices for antilock
braking systems, control devices for automatic slip control
systems, or control devices for vehicle dynamics regulation.

A further advantageous embodiment of the circuit
arrangement according to the invention results when capaci-
tor CS 1s connected at the mput of mput circuit 202 at
terminals 202a and 202b. This capacitor CS filters the two
signals phil and phi2 generated by sensor means 201. Since
this capacitor CS 1s not absolutely necessary for conversion
of the underlyimng i1dea of the invention into a circuit
arrangement, 1ts connections to terminals 202a and 2025 are
indicated with dashed lines.

10

15

20

25

30

35

40

45

50

55

60

65

3

A second exemplifying embodiment will be indicated
below. FIG. 4 shows a circuit arrangement according to the
invention for this second exemplifying embodiment.

The circuit arrangement according to the mnvention in the
second exemplifying embodiment 1s also a device that 1s
used 1 a motor vehicle. With 1t, interference signals that are
coupled onto a signal line pair during the transmission of any
desired potential difference by means thereof can be elimi-
nated. A potential difference being transmitted can be, for
example, a potential difference that 1s proportionally related
to the output voltage of an output circuit of a control device.

As FIG. 4 shows, the circuit arrangement according to the
invention 1s intended to eliminate interference signals
which, during the transmission of the potential difference
between control device 307 and control device 311 using a
signal line pair, are coupled onto said signal line pair. The
potential difference 1s described by the two signals phil and
phi2. The two signal lines 301a and 301b constitute the
signal line pair.

For this purpose, the voltage divider consisting of imped-
ances 309, 201", and 310 1s connected to output circuit 308
of control device 307. The one end of impedance 309 is
connected to terminal 308a of output circuit 308. The other
end of impedance 309 1s connected on the one hand to
terminal 3074 of control device 307, and on the other hand
to terminal 201'a of impedance 201'. Terminal 201'b of
impedance 201' 1s simultaneously connected to terminal
307b of control device 307 and to the one end of impedance
310. The other end of impedance 310 i1s connected to
terminal 308b of output circuit 308.

Signal line 3014 connects terminal 3074 of control device
307 to terminal 2024 of input circuit 202 of control device
311. By means of control line 3015, output 3075 of control
device 307 1s connected to terminal 2025 of 1mnput circuit 202
of control device 311.

Processing of the two signals phil and phi2 i1n input
circuit 202 corresponds to the description given in the first
exemplifying embodiment.

Since the potential difference to be transmitted by means
of the signal line pair 1n the second exemplifying embodi-
ment 1s not one generated by a sensor, components RV1 and
RV2, and the supply voltage, can be dispensed with 1n 1nput
circuit 202. They can, however, also be retained if an
advantageous configuration i1n the second exemplifying
embodiment should result therefrom. This 1s indicated 1n
FIG. 4 by the dashed lines at the terminals of components

RV1 and RV2.

Since output circuit 308 of control device 307 generates
an output voltage at 1ts terminals 308a and 3085, thesec
terminals are referred to as voltage terminals. The potential
difference described by signals phil and phi2 1s proportional
to the output voltage generated by output circuit 308 of
control device 307.

In the case of the circuit arrangement according to the
invention shown 1n FIG. 4, it may certainly also be advan-
tageous for impedance 201' arranged between signal lines
301a and 301b also to be arranged in control device 311
rather than 1n control device 307.

In general, 1t can be assumed that the invention concerns
a device mm a motor vehicle for transmitting a potential
difference via at least one signal line pair. The potential
difference can, 1in this context, occur at a sensor or at an
impedance. The sensor or impedance 1s 1n each case part of
a voltage divider between supply voltage terminals or volt-
age terminals. A signal line 1s connected at each terminal of
the impedance or of the sensor. The other end of the signal
lines 1s guided to a differentiating means.
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What 1s claimed 1s:

1. A device 1n a motor vehicle for transmitting a potential
difference over at least one signal line pair and with which
interference signals coupled onto the at least one signal line
pair during a transmission of the potential difference are
climinated, comprising:

a voltage divider, the voltage divider having a first end
and a second end and including at least a first imped-
ance having a first terminal and a second terminal, a
second 1mpedance coupled to the first terminal and a

third impedance coupled to the second terminal, the
first end of the voltage divider coupled to a first voltage
terminal of an output circuit, and the second end of the
voltage divider coupled to a second voltage terminal of
the output circuit, the first impedance having the poten-
tial difference;

a differentiator; and

at least one signal line parir, the at least one signal line
pair including a first signal line and a second signal
line, each of the first signal line and the second signal
line having a first end and a second end, the first end
of the first signal line being coupled to the first
terminal, the second end of the first signal line being
coupled to the differentiator, the first end of the
second signal line bemng coupled to the second
terminal, and the second end of the second signal line
being coupled to the differentiator, wherein, accord-
ing to the potential difference, the first signal line has
a first potential and the second signal line has a
second potential, and wherein the differentiator
forms a difference between the first potential and the
second potential.

2. The device according to claim 1, further comprising:

a first filter coupled to the first signal line, the first filter
filtering 1nterference signals on the first signal line, and

a second filter coupled to the second signal line, the
second filter filtering 1nterference signals on the second
signal line, the second filter functioning identically to
the first filter.

3. The device according to claim 2, wherein each of the

first filter and the second filter includes a low-pass filter.

4. The device according to claim 1, wherein the differ-

entiator includes an analog subtractor.

5. The device according to claim 1, further comprising:

™

a digitizer, coupled to the differentiator, the first signal
line, and the second signal line, the digitizer digitizing
signals on the first signal line and second signal line and
providing the digitized signals to the differentiator.

6. A device 1n a motor vehicle for transmitting signals and
with which interference signals coupled onto signal lines
during a transmission of the signals are eliminated, the
signals being generated by a sensor, the signals representing
a physical magnitude, the sensor constituting a voltage
divider and including a first terminal and a second terminal,
comprising:

a voltage divider including the sensor, a first impedance,
and a second impedance, the sensor coupled to the first
impedance at the first terminal, and the sensor coupled
to the second impedance at the second terminal, the
voltage divider having a first end and a second end, the
first end of the voltage divider coupled to a first voltage
terminal, and the second end of the voltage divider
coupled to a second voltage terminal;

a differentiator;

a first signal line having a first end and a second end, the
first end of the first signal line coupled to the first
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terminal of the sensor, and the second end of the first
signal line coupled to the differentiator; and

a second signal line having a first end and a second end,
the first end of the second signal line coupled to the
second terminal of the sensor, and the second end of the
second signal line coupled to the differentiator, wherein

the differentiator forms a difference between a signal on

the first signal line and a signal on the second signal
line.

7. The device according to claim 6, further comprising;:

a first filter coupled to the first signal line, the first filter
filtering 1nterference signals on the first signal line, and

a second filter coupled to the second signal line, the
second filter filtering interference signals on the second
signal line, the second filter functioning 1dentically to
the first filter.

8. The device according to claim 7, wherein each of the

first filter and the second filter includes a low-pass filter.

9. The device according to claim 6, wherein the voltage

divider has a symmetrical configuration, and wherein the
first impedance and the second impedance have identical
impedance values.

10. The device according to claim 6, wherein the differ-

entiator mncludes an analog subtractor.

11. The device according to claim 6, further comprising:

a digitizer, coupled to the differentiator, the first signal
line, and the second signal line, the digitizer digitizing
signals on the first signal line and second signal line and
providing the digitized signals to the differentiator.

12. The device according to claim 6, wherein the sensor
has an ohmic resistance, the ohmic resistance changing as a
function of the physical magnitude.

13. The device according to claim 6, wherein the sensor
has at least one of a capacitative value and an inductive
value, the at least one of the capacitative value and the
inductive value changing as a function of the physical
magnitude.

14. The device according to claim 6, wherein the physical
magnitude 1s an o1l temperature 1n a transmission control
system.

15. The device according to claim 1, further comprising:

a housing;
a first capacitor; and

a second capacitor, wherein:
the voltage divider includes a sensor having a first
terminal coupled to the first terminal of the voltage
divider and a second terminal coupled to the second
terminal of the voltage divider,
the first capacitor includes a first terminal coupled to
the first terminal of the sensor and a second terminal
coupled to the housing, and
the second capacitor includes a first terminal coupled to
the second terminal of the sensor and a second
terminal coupled to the housing.
16. The device according to claim 6, further comprising:

a housing;
a first capacitor; and

a second capacitor, wherein:
the first capacitor includes a first terminal coupled to
the first terminal of the sensor and a second terminal
coupled to the housing, and
the second capacitor includes a first terminal coupled to
the second terminal of the sensor and a second
terminal coupled to the housing.
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